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57 ABSTRACT 

This invention is directed to a panel-fixed connector 
which can be readily secured to a panel Pand can main 
tain a stable attached position on the panel P. In the 
connector, when a lock member 5 is inserted into a 
clearance 16, a base plate 21 and an attaching piece 22 
are inserted into the clearance 16 and an engaging pro 
trusion 19 is engaged with an engaging aperture 30. 
When the connector is pushed into an attaching hole W 
in the panel P, a pawl 32 on a locking arm 25 is engaged 
with the hole W. Then, a slant face 33 of the pawl 32 is 
not injured by an edge E. Even if the locking arm 25 is 
deflected, a contacting piece 26 abuts on the base plate 
21 thereby restraining a deflection of the arm 25 and 
preventing the lock member 5 from loosening in the 
clearance 16. 

1 Claim, 5 Drawing Sheets 
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1. 

PANEL-FIXED TYPE CONNECTOR 

BACKGROUND OF THE INVENTION 
1. Field of the invention 
This invention relates to a panel-fixed type connector 

which is secured to an attaching hole formed in a panel. 
2. Statement of the Prior Art 
For convenience of explanation, a conventional pa 

nel-fixed type connector will be explained below by 
referring to FIGS. 9 and 10. FIG. 9 is a longitudinal 
Sectional view of a part of the prior panel-fixed type 
connector and FIG. 10 is an explanatory view illustrat 
ing a problem in the prior connector. As shown in FIG. 
9, some of the prior panel-fixed type connectors are 
made of a plastic material. 
A connector 50 shown in the drawings is a male 

connector or a so-called door-waiting connector which 
is secured to a panel P on a car body side or a door side 
in an automobile. The connector 50 is provided with a 
hood 51 which receives a female connector 60. The 
hood 51 is provided around a mouth edge with a flange 
52. When an end of the hood 51 is inserted into an at 
taching hole W in the panel P, the flange 52 contacts 
with a peripheral edge of the hole W. 

Also, the hood 51 is provided on an upper portion 
and a lower portion with a resilient locking arm 53 
which has a pawl 54 at its distal end. When the end of 
the hood 51 is inserted into the attaching hole W, the 
locking arm 53 is inserted into the hole W while being 
deflected and the pawl 54 engages with the peripheral 
edge of the hole W. Thus, the connector 50 is secured to 
the panel P by a clamping action of the pawl 54 and 
flange 52. The pawl 54 has a slant face 55 which raises 
outwardly and rearwardly and a vertical face 56 which 
extends in parallel with the flange 52. 
However, since the attaching hole W in the panel P is 

formed by a punching work, the mouth edge will be 
come sharp and be provided with a burr. Consequently, 
upon attaching the connector to the panel, as shown in 
FIG. 10, the slant face 55 on the pawl 54 is damaged by 
the sharp edge E and the pawl 54 can not be readily 
engaged with the hole W. 
Although the attaching hole W may be smoothly 

worked in order to overcome the problem, a working 
cost will be high. Further, in the case of forming the 
slant face 55 of the connector from a hard material such 
as a metal, the connector will become complicated in 
construction, large in size, and high in cost. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
panel-fixed type connector which can overcome vari 
ous problems caused by a slant face thereof made of a 
hard material. 

In order to achieve the above object, a panel-fixed 
type connector of the present invention which mounts a 
hood of a connector body on an attaching hole in a 
panel, is characterized in that the hood is provided 
around a mouth edge thereof with an attaching portion 
for supporting a lock member made of a hard material; 
and the lock member includes a base plate, an attaching 
piece provided on an end of the base plate and adapted 
to be secured to the attaching portion, and a resilient 
locking arm having a pawl to be engaged with the at 
taching hole. 

In the panel-fixed type connector, the attaching por 
tion on the hood is formed by a clearance for receiving 
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2 
the base plate of the lock member and a lock protrusion 
in the clearance. The attaching piece of the lock mem 
ber is folded on the base plate so as to be inserted into 
the clearance. An engaging aperture is formed in the 
attaching piece to receive the lock protrusion. 
The attaching piece is provided with a contacting end 

which is directed to the base plate so that the end 
contacts with the plate. Thus, even if the locking arm is 
deflected by an external force, the lock member does 
not loosen in the clearance. A first bend portion which 
is folded inwardly at an obtuse angle and a second bend 
portion which is folded outwardly at an obtuse angle 
are formed between the base plate of the lock member 
and the locking arm. The locking arm is arranged in 
parallel with the base plate. Thus, the pawl on the lock 
ing arm does not extend outwardly from the base plate. 
The locking arm of the lock member is provided with 

an outer limit piece which contacts with the attaching 
portion so that the outer limit piece restrains the arm 
from inclining outwardly. 

It will be apparent from the foregoing that the panel 
fixed connector of the present invention has a simple 
construction and the hood thereof can be easily at 
tached to the panel since the lock member having the 
pawl to be engaged with the attaching hole in the panel 
is secured to the attaching portion formed around the 
mouth edge of the hood. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a connector body of 
a panel-fixed type connector of the present invention; 
FIG. 2 is a longitudinal sectional view of a part of the 

connector body shown in FIG. 1; 
FIG. 3 is a perspective view of a lock member to be 

used in the connector of the present invention; 
FIG. 4 is a perspective view taken from a rear side of 

the lock member shown in FIG. 3; 
FIG. 5 is a longitudinal sectional view taken along 

lines V-V in FIG. 3; 
FIG. 6 is a fragmentary longitudinal sectional view of 

the connector, illustrating the lock member accommo 
dated in the connector body; 
FIG. 7 is a similar view to FIG. 6, but illustrating the 

lock member being restrained from its movement; 
FIG. 8 is another similar view to FIG. 6, but illustrat 

ing the lock member being restrained from its move 
ment; 

FIG. 9 is a longitudinal sectional view of a part of a 
conventional panel-fixed type connector; and 
FIG. 10 is an explanatory view illustrating a problem 

in the connector shown in FIG. 9. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS: 

By referring to FIGS. 1 to 8, an embodiment of a 
panel-fixed type connector in accordance with the pres 
ent invention will be explained below. The panel-fixed 
type connector is a male connector. A connector body 
1 shown in FIG. 1 comprises a rectangular hood 2 
which receives a female connector not shown and a 
projected portion 4 which has a plurality of terminal 
accommodating apertures 3 at its bottom. A lock mem 
ber 5 shown in FIG. 3 is attached to an attaching por 
tion 13 of the hood 2. In this embodiment, the lock 
member 5 is made of a sheet of thin steel plate. 
As shown in FIGS. 1 and 2, the hood 2 is provided on 

each corner on the mouth edge with a rib 11 which 
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extends forwardly and on an entire periphery of the 
mouth with a flange 12. As described hereinafter, when 
the rib 11 is inserted into the attaching hole W in the 
panel P, the rib 11 serves to position the connector body 
1 on the panel P and the flange 12 contacts with the rear 
side of the panel P. - 

Also, the hood 2 is provided on upper and lower 
faces with the attaching portion 13 which receives the 
lock member 5. The attaching portion 13 defines a rear 
ward open flat clearance 16 by an inner wall 14 and an 
outer wall 15. The inner wall 14 which forms a part of 
an interior of the hood 2 is provided with an end face 17 
cut at an intermediate portion in the hood 2 and a slit 18 
extending forwardly along its center line. An engaging 
protrusion 19 is formed on the inner wall 14 in the clear 
ance 16. Protrusions 20 are provided on opposite side 
walls at a proximal end in the clearance 16 so that the 
protrusions 20 make a width of the clearance 16 narrow, 
thereby preventing excessive insertion of the lock mem 
ber into the clearance. The hood 2 is provided in the 
interior with a female screw portion 6 which engages 
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with a male screw of the female connector not shown. . 
The lock member 5, as shown in FIGS. 3 and 4, in 

cludes a center base plate 21, and an attaching piece 22. 
which is formed by folding an end of the plate 21 in 
wardly at a turning portion 21a. The lock member 5 can 
be inserted into the clearance 16 while deflecting the 

25 

turning portion 21a. The lock member 5 also includes a 
locking arm 25 parallel to the base plate 21. The locking 
arm. 25 has a first bend portion 23 bent inwardly at the 
other end of the base plate 21 by an angle of about 135 
and a second bend portion 24 bent outwardly at an end 
of the first bend portion 23 by an angle of about 135. 

30 

The first and second bend portions 23 and 24 are pro 
vided with reinforcing protrusions 31 by punching, 35. 
thereby maintaining the angles of the portions 23 and 
24. The lock member 5 has a thickness t (FIG. 5) equal 
to a gap of the clearance 16 plus a thickness of the inner 
wall 14 so that the lock member 5 can be inserted into 
the clearance 16. 
A contacting piece 26 (FIG. 4) is formed by bending 

inwardly an end of the attaching piece 22 so that the 
piece 26 can contact with the rear side of the base plate 
21 by means of deflection at the turning portion 21a 
upon inserting the member 5. That is, when the contact 

4. 
When the lock member 5 is inserted into the attaching 
hole W in the panel P, the slant face 33 slides on the 
edge of the hole W while deflecting the locking arm 25, 
thereby enabling the lock member 5 to be inserted into 
the hole W. After inserting, the vertical face 34 engages 
with the edge of the hole W by an elastic force of the 
locking arm. The locking arm 25 is provided on the 
opposite sides with outer limit pieces 35, ends of which 
extend to the same plane as the outer face of the base 
plate 21. 

Next, an operation of the embodiment constructed 
above will be explained below. 

In order to attach the lock member to the connector 
body 1, as shown in FIG. 6, the attaching piece 22 of the 
lock member 5 is inserted into the clearance 16. Then, 
the turning portion 21a is inserted into the clearance 
while deflecting and the contacting piece 26 slides over 
the engaging protrusion 19 while deflecting, even if the 
piece 26 abuts on the protrusion 19. As shown in FIG. 
6, the engaging protrusion 19 engages with the engag 
ing aperture 30, the resisting protrusions 27 abuts on the 
protrusion 20, and the lock member 5 is held at this 
position in the clearance 16. 
When attaching the lock member 5 in the clearance 

16, the base plate 21 is pushed onto the outer wall by 
means of a spring action of the turning portion 21a and 
the locking arm 25 is arranged in parallel with the base 
plate 21. Since the thickness t of the lock member 5 is 
equal to the gap of the clearance 16 plus the thickness of 
the inner wall 14, the locking arm 25 is fixed on the 
panel without projecting into the hood 2 and does not 
interfere an insertion of the female connector not shown 
when it is inserted into the hood 2. 

Also, since the outer limit piece 35 is provided in this 
embodiment and the locking arm 25 is prevented from 
deflecting outwardly by means of the outer wall 15, 
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the panel P with the slant face 
45 

ing piece 26 abuts on the base plate 21, the base plate 21, 
turning portion 21a, attaching piece 22, and contacting 
piece 26 define an O-shaped space having a thickness 
equal to the thickness t of the lock member, thereby 
restraining an excessive deflection of the turning por 
tion 2a, when a large force such as a force necessary to 
insert the lock member 5 into the clearance 16 is applied 
to the attaching piece 22, the contacting piece 26 can be 
deflected. An engaging aperture 30 is formed in a center 
of the attaching piece 22 so that the engaging protrusion 
19 engages with the aperture 30 upon inserting the lock 
member 5 into the clearance 16, thereby securing the 
lock member 5 in the clearance 16. Further, the attach 
ing piece 22 is provided on opposite sides with resisting 
pieces 27 which are bent outwardly and serve to pre 

there is no problem in which the locking arm 25 is out 
wardly deflected to a position shown by a two-dot 
chain line in FIG. 7 so that an end of the pawl 32 abuts 
on the peripheral edge of the attaching hole W when 
attaching the lock member 5 to the panel P, thereby 
enabling the member 5 not to be inserted into the clear 
ance 16. Accordingly, the lock member 5 is attached to 

33 always abutting on the 
edge E. w 

Adversely, since the first and second bend portions 
23 and 24 are reinforced by projections 31 so that the 
locking arm 25 is not deflected inwardly and the pawl 
32 does not lose, a sufficient force to engage with the 
panel P, the locking arm 25 is secured to the panel Pin 
parallel with the base plate 21. 
Thus, in order to attach the connector body 1 which 

accommodates the lock member 5 to the attaching hole 

55 

vent an excessive insertion of the lock member 5. The 
resisting pieces 27 contact with the protrusions 20 so as 
to restrain the excessive insertion of the lock member 5 
when it is inserted into the clearance 16. 
On the other hand, the locking arm 25 is provided at 

an end with a triangular pawl 32 bent outwardly. The 
pawl has a slant face 33 which inclines rearwardly and 
a vertical face 34 perpendicular to the locking arm 25. 

65 

W, the connector body1 is positioned so that the ribs 11 
(FIG. 1) on the mouth edge of the hood, 2 can be in 
serted into the attaching hole W from the rear side of 
the panel P and the body1 is pushed into the hole W 
until the flange 12 contacts with the rear side of the 
panel P. Then, as shown in FIG. 6, the locking arm 25 
is inserted into the holeW while the slant face 33 of the 
pawl 32 slides on the mouth edge of the attaching hole 
W and the mouth edge deflects the arm 25. An elastic 
force of the locking arm 25 pushes the vertical face 34. 
onto the front side of the panel P and the flange 12 
(FIG.1) and the vertical face 34 clamp the panel Patits, 
front and rear sides. 
When the pawl 32 is inserted into the attaching hole 

W, a rearward force is applied to the slant face 33, 
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thereby applying a vertical component of force to the 
lock member 5. Consequently, the lock member 5 is 
further pushed into the clearance 16, but the lock mem 
ber is not inserted excessively into the clearance 16 but 
held at a given position in the clearance by an engage 
ment of the protrusions 20 and 27. 

Since the vertical component of force deflects in 
wardly not only the locking arm 25 but also the base 
plate 21 from the turning portion 21a, the base plate 21 
does not loosen in the clearance 16. However, since the 
contacting piece 26 abuts on the base plate 21, the lock 
ing arm 25 deflects from a contact point of the contact 
ing piece on the base plate 21 and the lock member 5 is 
secured to the attaching portion 13 without loosening 
the member 5 therein. This can obtain a larger elastic 
force than a construction in which the turning portion 
21a is a supporting point. 

After attaching the connector to the attaching hole 
W, the connector is hardly detached from the attaching 
hole W and is steadily secured to the hole W by the 
following reasons even if any external force is applied to 
the pawl 32 to inwardly deflect the pawl 32: 

(b 1) a force caused by a spring action of the turning 
portion 21a pushes the base plate 21 onto the outer 
wall 15; 

(2) a stiffness of the locking arm 25 is enhanced by the 
reinforcing projection 31; and 

(3) the contacting piece 26 supports the base plate 21 
when the locking arm 25 deflects inwardly. 

As described above, since the lock member 5 is made 
of a sheet of thin steel plate in the above embodiment, 
although the lock member 5 is separated from the con 
nector body 1, the lock member 5 can be easily formed. 
The lock protrusion 19 engages with the engaging aper 
ture 30 so as to attach the lock member 5 to the attach 
ing portion 13 merely by pushing the member 5 to the 
portion 13. Further, it is possible to attach the connec 
tor to the panel P merely by pushing the connector into 
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6 
the attaching hole W and to generate a force large 
enough to hold the connector in the attaching hole W. 
Although the lock member 5 is made of a sheet of thin 

steel plate in the above embodiment, it may be made of 
a hard plastic material. 
Although the connector body 1 is provided on both 

sides with the lock member 5 in the above embodiment, 
a rigid pawl is formed together on one side of the con 
nector body 1 and the lock member 5 is formed on the 
other side of the body 1. The present invention should 
not be limited to the above embodiment and can be 
carried out within a scope without changing the gist of 
the invention. 
What is claimed is: 
1. A panel-fixed type connector for mounting a hood 

of a connector body in an attaching hole of a panel, 
said hood being provided with an attaching portion 

for supporting a lock member formed of a hard 
material, said attaching portion being adapted to 
engage a mouth edge of said attaching hole; 

said lock member including a base plate, an attaching 
piece provided on an end of said base plate, said 
attaching piece being adapted to be secured to said 
attaching portion, and a resilient locking arm hav 
ing a pawl for engaging said attaching hole; 

said attaching portion on said hood being formed as a 
clearance for receiving said base plate of said lock 
member, a lock protrusion being provided in said 
clearance, wherein said attaching piece of said lock 
member is folded on said base plate to be inserted 
into said clearance, and an engaging aperture is 
formed in said attaching piece to receive said lock 
protrusion; 

said attaching piece being provided with a contacting 
end directed to said base plate whereby said con 
tacting end contacts said plate. 
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